Dopamine receptors on intact anterior pituitary cells in culture: functional association with the inhibition of prolactin and thyrotropin.
Dopamine (DA) and the dopaminergic agonists bromocriptine and apomorphine inhibit the secretion of TSH as well as that of PRL by rat anterior pituitary (AP) cells in monolayer culture. The order of potency of the drugs is the same for the inhibition of both hormones: bromocriptine ED50 = 0.006 nM against PRL and 0.017 nM against TSH; apomorphine ED50 = 2.9 and 4.8 nM, respectively, and DA, ED50 = 30 and 370 nM, respectively. The dopaminergic antagonists domperidone (DOM) and metoclopramide prevent the inhibition of TSH and PRL by 10(-6) M DA (IC50 = 0.012 and 0.32 nM for metoclopramide against PRL and TSH, respectively; similarly, IC50 = 0.01 and 0.61 nM for DOM). The action of butaclamol is shown to be stereospecific, in that the (+) isomer is 1000-fold more potent in reversing the inhibition of both TSH and PRL by 10(-6) M DA than the (-) isomer [IC50 = 1.1 and 7200 nM for the (+) and (-) isomers against PRL; similarly, 6.3 and 2600 nM against TSH]. The use of radioligand-binding techniques with tritiated DOM ([3H]DOM) and dihydroergocriptine ([3H]DHE) has demonstrated a high affinity dopaminergic binding site upon rat AP cells under the same conditions as the cell cultures used in the hormone secretion studies. Both ligands have been shown to label a site with high affinity (Kd = 1-2 nM) and low capacity (2-3 fmol/10(5) cells). At this site, dopaminergic agonists and antagonists compete with both radioligands and display a rank order of potency which is the same as that shown against TSH and PRL secretion and which is typically dopaminergic. For [3H]DHE: bromocriptine Ki (0.04 nM) greater than metoclopramide = DOM (0.07 nM) greater than (+)butaclamol (0.7 nM) greater than apomorphine (20 nM) greater than DA (700 nM) greater than (-)butaclamol (2000 nM). Similar data were derived using [3H]DOM. The high affinity site is saturable, has rapid association and dissociation rates, as determined for both radioligands used, and is temperature dependent. In contrast, both radioligands bind to a second binding site on the cells that is of lower affinity (Kd = 244 nM for [3H]DOM and 678 nM for [3H]DHE) and larger capacity (100 fmol/10(5) cells for both ligands). This second site is neither stereospecific nor, using the methodology presented here, does it discriminate between other dopaminergic compounds. It is thus not considered to represent specific DA receptor binding. It is concluded that the dopaminergic stimulus causing the inhibition of TSH and PRL secretion from rat AP cells in culture is mediated via a high affinity DA receptor present upon lactotrophs and thyrotrophs and that this receptor has similar characteristics on the two cell types.